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The i n t e n t  of t h i s  experiment i s  t o  study the  
s t r u c t u r e  of high-excitat ion hole  s t a t e s  i n  2 7 ~ i  
and 2%fg, a s  discussed i n  the  l a s t  IUCF annual 
r e p o r t . l  A s  a  f i r s t  s t e p ,  t he  mechanism of r eac t ions  
leading  t o  known low-lying s t a t e s  i n  these  n u c l e i  
i s  being s tud ied  by seeking reasonable DWBA f i t s  
t o  the  observed angular  d i s t r i b u t i o n s  . Then, DWBA 
f i t s  t o  the  h igher  s t a t e s ,  taken together  w i th  
comparisons of observed spec t roscopic  f a c t o r s  w i th  
d e t a i l e d  nuclear  s t r u c t u r e  ca l cu l a t i ons ,  may al low 
determination of t he  charac ter  of t he  s t a t e s  a t  high 
exc i t a t i on .  
During the  p a s t  year ,  add i t i ona l  po in t s  were 
obtained on the  angular  d i s t r i b u t i o n s  obtained 
e a r l i e r 2  f o r  the  28Si (p ,d127Si r eac t ion  a t  Ep = 97 
and 135 MeV, and dead-time correc t ions  t o  t he  e a r l i e r  
r e s u l t s  were e s t ab l i shed .  New d a t a  over t he  extended 
angular  range from 6O t o  88O labora tory  were ob- 
ta ined  a t  Ep = 94.8 MeV f o r  t he  24~g(p ,d )2%g 
reac t ion  leading  t o  s t a t e s  up t o  11.8-MeV e x c i t a t i o n  
i n  2%g. The QDDM spectrograph system gave an over- 
a l l  energy r e so lu t ion  of about 0.09% (85 keV) f o r  
most of the  95-MeV (p,d) runs,  i n  con t r a s t  t o  
JL 0.04% obtained i n  (p ,p '  ) runs a t  100 MeV. Fur ther  
ray-tracing t e s t s  of  t he  spectrograph have been 
ca r r i ed  ou t  s i n c e ,  and modif ica t ions  a r e  i nd i ca t ed  
which may l ead  t o  improved r e so lu t ion  i n  f u t u r e  
(p,d) runs* 
Figure 1 shows a composite spectrum ob- 
ta ined  a t  8O l a b  f o r  t he  2 4 ~ g ( p , d ) 2 3 ~ g  r eac t ion  
covering a range of e x c i t a t i o n  i n  2%lg up t o  12 MeV. 
Data obtained f o r  t he  known low-lying s t a t e s  of  
2%fg up t o  4.36-MeV have a l ready been analyzed. 
Sample angular  d i s t r i b u t i o n s  a r e  shown i n  F i g  
2. The curves shown serve  simply a s  guides t o  t he  
eye. The angular  d i s t r i b u t i o n s  f o r  the  R = 0 
t r a n s i t i o n s  e x h i b i t  very  pronounced o s c i l l a t i o n s .  
By c o n t r a s t ,  t he  R = 1 and R = 2 t r a n s i t i o n s  
e x h i b i t  only very modest o s c i l l a t i o n s  superimposed 
upon a r ap id  decrease of  nea r ly  fou r  o rde r s  of  
magnitude i n  the  90' i n t e r v a l  observed. The 
deuteron group leading  t o  t he  known 712' s t a t e  a t  
2.05 MeV disp lays  a s i n g l e  broad maximum; t h i s  
s t a t e  i s  presumably exc i t ed  by a two-step process.  
Analysis of t he  d a t a  f o r  t he  h igher  exc i t ed  
s t a t e s  o r  groups of  s t a t e s  shown i n  Fig .  1 is i n  
progress.  Based on the  very s i m i l a r  r e s u l t s  
obtained f o r  t he  2 8 ~ i ( p , d )  r eac t ion ,2  and the  
spec t roscopic  f a c t o r s  f o r  t r a n s i t i o n s  t o  states 
i n  2 7 ~ i  ca lcu la t ed  by Sven ~ a r i ~ u u , ~  it  is l i k e l y  
t h a t  t he  pronounced peaks observed i n  t he  v i c i n i t y  
of 10-MeV e x c i t a t i o n  i n  2%g a r e  due t o  1~312  
pickup s t r eng th  i n  t h i s  r eac t ion .  It remains t o  be 
seen whether t he  out-of-phase cha rac t e r  of  t h e  
R = 1 and R = 2 t r a n s i t i o n s  around 300, o r  t he  
R = 2 maximum suggested a t  100 i n  Fig. 2 w i l l  be 
s u f f i c i e n t l y  d i s t i n c t i v e  i n  t he  angular  d i s  t r i bu -  
t i o n s  ex t r ac t ed  f o r  the  highly-excited s t a t e s  t o  
make d e f i n i t i v e  R-assignments poss ib le .  
DWBA ca l cu l a t i ons  f o r  t he  low-lying s t a t e s  i n  
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Fig .  1. Deuteron spectrum from t h e  2 4 ~ g ( p ,  d )  hg r e a c t i o n .  
Fig.  2. Deuteron angular  d i s t r i b u t i o n s  f o r  
s t a t e s  i n  23Mg populated i n  t he  2 4 ~ g  
( p , d ) 2 3 ~ g  r eac t ion .  
